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BACKGROUND OF THE INVENTION 



Field of the Invention 

15 

The invention relates to the management of 
reference data like bibliographic data relating to a 
computer-readable document, e.g., a text document. 



2 0 Description of the Related Art 

Some types of text documents, in particular 
scientific papers or the like, contain a large amount 
of reference data like bibliographic data, footnotes, 
hyperlinks, etc. With some text documents inputting, 
25 handling, and editing the reference data requires a 

large portion of the time and work needed to create the 
text document. In some cases, the handling of 
bibliographic data is even more time consuming than 
generating the text data itself. 

3 0 With word processing application programs, it is 

known to insert bibliographic data of every reference 
document or footnote by typing every reference 
separately. The bibliographic data is then treated and 
stored by the word processing program as text data 
35 having a different character font and format. Most 
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word processing programs are able to correctly handle 
the position and order of the bibliographic data when 
the text data is edited. The writing and editing of 
the bibliographic data, however, is awkward and time 
5 consuming . 

Therefore, it was proposed to create a separate 
database for bibliographic data. When a new reference 
was inserted in the text document, a reference field 
pointed to a respective entry in the database. With 

10 such a separate database writing and editing the 

bibliographic data was facilitated, in particular if 
references were cited several times in the same 
document. Moreover, the format of the citations was 
determined centrally in the database and so did not 

15 need to be input separately for every new citation. 

If the text document was copied to a different 
storage medium, for example the disk memory of a laptop 
computer, however, the problem arose that the 
bibliographic database, which was stored as a separate 

2 0 data file was not available on the storage medium, on 
which the text document had been copied. Therefore, 
the user of the laptop computer was able to edit the 
text data, but not the bibliographic data. 

2 5 SUMMARY OF THE INVENTION 

In accordance with the present invention the above 
problem has been solved by a method of creating a 
reference database for a computer-readable document, 
comprising entering inputted reference data into the 

3 0 database, and storing the reference database with other 

data of the computer- readable document, e.g. text data, 
in a single data file, sometimes called a document 
file. 

Since the document file contains the text data and 
35 the reference data in a single file, the user can 
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always edit the text data as well as the reference 
data, and only one document needs to be transferred to 
another storage medium or remote device. 

The reference database contains fields for 
5 different types of data sources. These data sources 
include, for example in the case of a bibliographic 
database, books, journals, conference papers, web 
pages, e-mails, etc. For every type of data source, 
there are fields for inputting specific information 

10 relating to this particular data source. The database 
may comprise one field with information about how often 
a specific reference is cited in the text document. 

Preferably, the reference data is input using an 
interactive dialogue window displayed on a display 

15 screen of a display unit. This allows simple entry of 
the reference data by the user. The reference data, 
however, may also be imported from or synchronized with 
an external data source, e.g., over the Internet. 
In one embodiment of the invention, there is 

20 provided an apparatus for creating a reference database 
for a computer-readable document, comprising a unit for 
entering inputted reference data into the database, and 
a memory medium storing the reference database together 
with other data of the computer-readable document in a 

25 single data file on a storage medium. 

In another embodiment of the invention, there is 
provided a storage medium having stored thereon in a 
single data file a computer- readable document including 
a reference database for the document . 

30 In yet another embodiment of the invention, there 

is provided an information signal encoding a computer- 
readable data file including a document and a reference 
database related to the document . 

As a still further embodiment of the invention, 

35 there is provided a computer program for creating a 
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reference database for a computer- readable document, 
the computer program comprising program code adapted 
for entering inputted reference data into the database, 
and for storing the reference database together with 
5 other data of the computer-readable document in a 
single data file. 

This program code may be embodied in any form of a 
computer program product . A computer program product 
comprises a medium configured to store or transport 

10 computer- readable code, or in which computer-readable 
code may be embedded. Some examples of computer 
program products are CD-ROM discs, ROM cards, floppy 
discs, magnetic tapes, computer hard drives, servers on 
a network and signals transmitted over a network 

15 representing computer-readable program code. 

According to one embodiment of the present 
invention, one single document file contains both the 
computer- readable document and the reference 
information, which can be edited by the user. This is 

20 in particular advantageous when the text document is 

large and contains a large volume of bibliographic data 
and when more than one author, e.g. at remote 
locations, work on the same text document. Moreover, 
the reference data can be exchanged or synchronized 

25 easily with local or external databases, for example 
via the Internet. 

BRIEF DESCRIPTION OF THE DRAWINGS 



3 0 generation of a reference database of a text document 
containing bibliographic data according to the present 
invention . 

Figure IB is a flow chart illustrating the editing 
operation of text and bibliographic data according to 
35 the present invention. 



Figure 1A is a flow chart illustrating the 
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Figure 2 is a schematic illustration of a computer 
system for carrying out the present invention. 

Figure 3A is a high-level block diagram where the 
computer system of Figure 2 is distributed among a 
5 plurality of devices that are interconnected via a 
network . 

Figure 3B is a high-level block diagram where the 

computer system of Figure 2 is distributed among a 

plurality of devices, and the method of this invention 
10 is transferred from a memory in a first device to a 

memory in a second device. 

Figure 4 is a schematic illustration of a table 

containing bibliographic data of the reference database 

according to the present invention. 
15 Figure 5 is an illustration of the user dialogue 

display window for inputting and/or editing a 

bibliographic data according to the present invention. 
Figure 6 is a schematic representation of a text 

document file according to the present invention. 
20 Figure 7 is a flow chart illustrating the process 

of synchronizing the document database with another 

data source . 

DETAILED DESCRIPTION 

25 Figure 1A is a process flow diagram illustrating 

one embodiment of a method 100 for creating a reference 
database for a computer- readable document (Figs. 1A 
and 2) where, according to the principles of this 
invention, the reference database is included with the 

30 computer-readable document in a single document 

file 250. The computer- readable document contains at 
least text data and at least one reference to reference 
data that is included in the reference database, but it 
is understood that this document can also contain 

35 further data including, for example, graphics, tables, 
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user defined fields and so on. The computer-readable 
document stored in document file 250 may be, for 
example, a Hypertext Markup Language (HTML) document, 
or an extensible Markup Language (XML) document . 
5 In operation SI, a user inputs text data using, 

for example, a keyboard 22 0 (See Figure 2) of a 
computer system 2 00, which is representative of a 
computer system input device. The text data, however, 
can be input using another suitable input technique 

10 and/or input device, e.g. voice processing or the like. 

In input reference data check operation S2 , the 
computer program including method 100 and executing on 
central processing unit (CPU) 212 awaits an instruction 
on whether the user desires to input reference data, 

15 for example, bibliographic data. If the instruction is 
not received, the program returns to operation SI 
allowing the user to input further text data. 

As those of skill in the art will appreciate, 
operations SI and S2 are illustrative only and are not 

20 intended to limit the invention to the specific 

sequence shown. Those of skill will further understand 
that operations SI and S2 can be implemented in a wide 
variety of ways. For example, operation S2 , in one 
embodiment, is part of an event handler and is called 

2 5 when the user takes an action with an input device 

other than text entry, e.g., selecting a menu item or 
hitting a predefined function key or a predefined key 
combination. 

If the result in operation S2 is yes, a new data 
30 field in a reference database table, which is described 
in detail with reference to Figure 4 below, is created 
in operation S3 . The bibliographic data is written in 
operation S4 into the newly created data field. In one 
embodiment, bibliographic data is entered by the user 

3 5 using a user interactive dialogue window 500, as 
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illustrated in Figure 5, which is displayed on display 
unit 221. The user simply enters the appropriate 
bibliographic information in each portion of 
interactive dialogue window 500. 



bibliographic data without taking care of the format, 
which is determined by a separate dialogue window (not 
shown) in one embodiment. In operation S5, a reference 
field 230 (Fig. 2) is inserted into the text document 

10 at the position the user wants to have the 

bibliographic citation appear, as is illustrated in 
Figure 2. In operation S6, method 100 checks whether 
the user has requested to leave the document, or 
alternatively the user has requested to save the 

15 document without leaving the document. If not, 

method 100 goes back to operation SI. If the user 
requested to leave the document or save the document, 
method 100 stores in operation S7 the text data and the 
bibliographic database in the same data file, i.e., 

2 0 document file 250, on a given storage medium either 

memory 211 or memory 2 23, for example, a hard disc of a 
computer, CD-ROM, or a remote storage medium via the 
Internet. After storage operation S7, the creation of 
the text document according to the present invention is 

25 completed. 

Further, those of skill in the art will appreciate 
that while memory 211 is illustrated as one unit that 
can include both volatile memory and non-volatile 
memory, in most computer systems, memory 211 is 

30 implemented as a plurality of memory units. In more 
general terms, method 100 is stored in a computer- 
readable medium, and when method 100 is loaded from the 
computer-readable medium into a memory of a device, the 
device is configured to be a special purpose machine 

35 that executes method 100. Also, herein, a computer 
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The user, therefore, can easily input the 
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program product comprises a medium configured to store 
or transport computer-readable code for method 100 
and/or document file 250, or in which computer-readable 
code for method 100 and/or document file 250 may be 
5 embedded. Some examples of computer program products 
are CD-ROM discs, ROM cards, floppy discs, magnetic 
tapes, computer hard drives, servers on a network and 
signals transmitted over a network representing 
computer- readable program code. 

10 As indicated above, this storage medium may belong 

to computer system 200 itself as illustrated in 
Figure 2. However, the storage medium also may be 
removed from computer system 200, and may be connected 
to computer system 200 via a data line or a network. 

1S^5 . ^^Also, in the context of the present invention, 
computer system 200 may also comprise a server and a 
client , V\/hich share the above described tasks of the 
computer Xsystem among themselves. For example, 
method lOoXmay be stored and executed on the server. 

20 However, thX user input data may be first received by 

the client, ftor example, a laptop or handheld computer, 
an Internet appliance, or a mobile phone, i.e., 
operation SI is Varried on the client. The remaining 
operations can be\executed by the server, and then the 

25 file saved on either the server or the client device. 
In view of this disclosure, those of skill in the art 
can appropriate the tasks between a client and a server 
to achieve the best performance of method 100 for the 
given configuration . 

30 More specifically, computer system 200, in one 

embodiment, can be a portable computer, a workstation, 
a two-way pager, a cellular telephone, a digital 
wireless telephone, a personal digital assistant, a 
server computer, an Internet appliance, or any other 

35 device that includes the components shown and that can 
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execute method 100. Similarly, in another embodiment, 
computer system 200 can be comprised of multiple 
different computers, wireless devices, cellular 
telephones, digital telephones, two-way pagers, or 
personal digital assistants, server computers, or any 
desired combination of these devices that are 
interconnected to perform, method 100 as described 
herein. See, for example, Figure 3A. 

accordingly, a computer memory refers to a 
l*t) volatile memory, a non-volatile memory, or a 

combination of the two in any one of these devices. 

Similarly^ a computer input unit and a display unit 
refers to tnte features providing the required 
f unct ionalityN:o input the information described 
15 herein, and to osisplay the information described 

herein, respectively, in any one of the aforementioned 
or equivalent devices. 

In addition, memory 211 may be physically located 
in a location different from processor 212. The only 
20 requirement is that processor 212 is coupled to 

memory 211. This could be accomplished in a client- 
server system, or alternatively via a connection to 
another computer via modems and analog lines, or 
digital interfaces and a digital carrier line. For 
2 5 example, memory 211 could be in a World Wide Web 

portal, while display unit 221 and processor 212 are in 
a personal digital assistant (PDA) , or a wireless 
telephone. Conversely, display unit 221 and at least 
one of the input devices could be in a client computer, 
30 a wireless telephone, or a PDA, while memory 211 and 
processor 212 are part of a server computer on a wide 
area network, a local area network, or the Internet. 
-<|^ * ft^* ^H? v: *- ew of this disclosure, method 100 can be 
^ implemented in a wide variety of computer system 
35 configurations. In addition, method 100 could be 
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stored as different modules in memories of different 
dev\ces . For example, method 100 could initially be 
stored in a server computer, and then as necessary, a 
moduleVof method 100 could be transferred to a client 
5 device and executed on the client device. 

Consequently, part of method 100 would be executed on 
the server ^processor, and another part of method 100 
would be executed on the client device. In view of 
this disclosure, those of skill in the art can 

10 implement the invention of a wide-variety of physical 
hardware conf igurkt ions using an operating system and 
computer programming language of interest to the user. 

Moreover, while in Figure 2, document file 250 is 
shown as stored in part of the same memory 211 as the 

15 memory storing method 100, those of skill in the art 
will understand that this is illustrative only. 
Document file 250, in one embodiment, is in a first 
memory 211B (Fig. 3A) that is coupled to a second 
memory 211A containing method 100 via a network 

20 connection. For example, document file 250 is on a 

memory of computer 2 0 0B, which could be, for example, a 
file server, while method 100 and processor 212 are 
located in another device 200C, which could be, for 
example, a workstation 200C. Computers 200B and 200C 

25 are coupled via network 315. Alternatively, document 
file 250 is in a first memory 211B in first 
system 200B, method 100 is in another memory 211C in a 
second system 200C, and processor 212 can be in either 
first system 200C, second system 200B, or a third 

3 0 system 200A that is different from the first and second 
systems. The particular configuration of memory 211 
used to support method 100 is not essential to this 
invention . 

In yet another embodiment illustrated in 
35 Figure 3B, method 100 is stored in memory 211B of 
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system 200B. Stored method 100 is transferred, over 
network 315 to memory 211C in system 200C. In this 
embodiment, network interfaces 230B and 230C can be 
analog modems, digital modems, or a network interface 
5 card. If modems are used, network 315 includes a 

communications network, and method 100 is downloaded 
via the communications network. 

A document file 250 created according to the 
invention is schematically shown in Figure 6. In this 

10 embodiment, document file 250 contains data 601 

including the reference fields, reference database 602, 
and also contains further data 603, for example, 
graphics data. Reference database 602 may contain any 
sort of related data as bibliographic data, related 

15 graphics, headword index, etc. 

Figure 4 shows an example of a table structure 400 
of the reference information stored in reference 
database 602. For every different item of reference 
data, e.g., bibliographic data, that is for every 

20 different citation there is provided one row in 

table 400, i.e., there is one record in reference 
database 602 for each unique reference in the text 
document . 

In the illustration of Figure 4, the first four 
25 fields 401 to 404 of a row contain bits indicating the 
type of the reference data source, for example journal, 
book, web-page or conference presentation. The types 
of reference data sources, however, are not restricted 
to these four. In view of this disclosure, those of 
3 0 skill in the art can include any number and type of 
desired reference sources in table 400. 

Item 1 of the bibliographic data record in the 
example of Figure 4 is an article in a journal. Thus, 
bit 1 in row 1 is set in journal field 401 and bits 2 
35 to 4 in row 1 remain cleared in book field 402, web 
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page field 403 and conference presentation field 404, 
respectively. Fields for the author, the title, the 
year, the editor, etc. follow the type of reference 
data source fields in each row. In the last field of 
5 each row, the number of citations of the article in the 
text document is given. 

If the user wishes to enter a new item into the 
bibliographic reference database, in one embodiment, a 
user launches an interactive dialogue window 500 as 
10 shown in Figure 5. In launching interactive dialogue 
window 500, he or she can select the desired type of 
data source, which is then displayed in the dialogue 
window. In the example shown in the Figure 5, the user 
selected a journal and so "Journal" is displayed in 
15 window 500. Only fields of table 400 (Fig. 4), which 

relate to the document type "Journal", are displayed in 
dialogue window 500, as is illustrated in Figure 5. 
The user can then easily enter the bibliographic 
information. Upon closing window 500, the entered data 
20 is >stored in table 400. 

N^/TSyf he or she cites the same article again, he need 
not enuter the bibliographic data once more. The user 
can simply select the appropriate record in table 400. 
The bibliographic data can also be entered or updated 

2 5 from an external database, i.e., imported into 

table 400. 

It should be acknowledged here that the invention 
is not limited to any specific type of document or 
reference database. Since text data 601 and reference 

3 0 database 602 are stored in the same document file 250 

transfer of this single document file 250 to a 
different location is sufficient to enable a user at 
that different location to edit the text data as well 
as the bibliographic data. 
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Editing operation 150, according to the present 
invention, is illustrated in Figure IB. In 
operation Sll, the text document is edited using 
suitable input devices. If a reference field 230 is 
5 addressed by a key or a mouse click ("yes" in 
operation S12), the dialogue window for editing 
bibliographic data as shown in Figure 5 is opened in 
operation S13 . The bibliographic data can then be 
edited in operation S14 . If the end of the document is 

10 reached in operation S15, the edited text document is 
then stored in a single file in operation S16. The 
document file contains the updated text data as well as 
the updated bibliographic data. 

In Figures 2, 3A and 3B, the memory that stores 

15 method 100 could also store method 150. However, 

instead of repeating the drawings and the description 
thereof concerning the execution and storage of 
method 100 that description is incorporated herein by 
reference with the reference to method 100 being 

2 0 replaced with method 150 in a first embodiment, and 

replaced with methods 100 and 150 in a second 
embodiment . 

A further feature of the present invention is now 
described in connection with the flow chart of 
25 Figure 7. The user may open the document comprising 
the reference database in an operation S21. Then, in 
operation S22, a data transmission with a local data 
source as for example a database on a computer or a 
remote data source as, for example, a database on an 

3 0 Internet server is enabled via a data transmission 

link. It is then possible to exchange data between the 
external data source and the database in the document 
as shown in operation S23 . Preferably, the document 
database contains the bibliographic data in an Internet 
3 5 compatible format as for example the Z95 standard. 
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With synchronization operation S23, either the document 
reference database may be updated or completed using 
the external data source, or the external data source 
located on a local or remote device may be updated or 
5 completed using the document reference database. 
According to this embodiment, possibilities for 
updating and completing the document database, as for 
example a bibliographic database, are greatly improved. 
While the invention has been particularly shown 
10 with reference to a preferred embodiment thereof, it 
will be understood by those skilled in the art that 
various other changes in the form and details may be 
made therein without departing from the spirit and 
scope of the invention. 

15 
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